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PRELIMINARY AND SHORT REPORT
THE EFFECT OF WASHING WITH SOAP AND WITH A DETERGENT ON THE
4-HOUR SEBACEOUS SECRETION IN THE FOREHEAD*, t
J. E. KIRK, M.D. AN!) H. EFFERSØF:, M.D.
hi a previous study by Johnsen and Kirk (4) no certain effect was observed on the rate
of sebaceous secretion in the dorsal region of the band from washing with soap and with a
detergent. Although observations on the lipid secretion 01) the hand are of particular in-
terest from a practical point of view the low rate of lipid secretion on the back of the hand
(average secretion about 13 micrograms per cm.2 per 24 hours) (2, 3) makes this skin area
less suitable for investigations on the sebaceous secretion process. It was, therefore, con-
sidered of interest to carry out a similar study on a skin area which normally possesses a
high rate of sebaceous secretion. In the present investigation the central region of the fore-
head was chosen as the area for study. This skin region not only possesses a high rate of
sebaceous secretion (5, 9) hut because of its accessibility is convenient for skin lipid collec-
ions.
PLAN OF INVESTIGATION
The subjects included in the study were elderly individuals who were inmates of the
St. Louis City Infirmary Hospital. Out of a larger group of patients 25 were selected, 16
men and 9 women, who proved to be both reliable and cooperative. The mean age of the sub-
jects was 77 years (range 60—90 years). Patients suffering from Parkinsonism, endocrine
diseases or skin lesions, and individuals treated with drugs affecting the involuntary nerv-
ous system were not included in the study.
The 25 subjects were divided into two groups. Group 1 consisted of 9 men and 4 women,
and group 2 of 7 men and 5 women. Two determinations were first made of the 4-hour seba-
ceous secretion in each of the 25 individuals. During this control period the subjects used or
had access to use soap bars supplied by the institution. Following the initial secretion meas-
urements the persons in group 1 were given bars of soap for washing, and the subjects in
group 2 bars of a detergent of similar size, shape and appearance. The soap bar was a milled
bar typical of leading toilet soaps ("Camay"); the synthetic bar consisted of a miNture of
sodium alkyl sulfates and inorganic salts, mostly sodium sulfate. A trace of perfume and n
very small amount of unsulfated long chain alcohols were also present.
After a period of four weeks the preparations used by the two groups were interchanged
and the study continued for another four weeks, the persons in group 1 now using the de-
tergent bars, and in group 2 the soap bars. It was ascertained through supervision by the
division's research nurse that the inmates actually used the distributed bars for all washing
purposes and not the ordinary bars of the hospital. No attempt was made to enforce a
definite number of washings, hut it was controlled that the subjects washed their face and
forehead at least once daily.
Determinations of the 4-hour skin lipid secretion wore performed at intervals of one week
using the procedure descrihed below.
TEcuNIe
The collection and analysis of the lipids were carried out as previously described (4, 5).
At the beginning of each eNperiment the surface lipids were removed quantitatively from
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a 12 cm.2 circular area in the central region of the forehead. A glass cylinder with cut edges
was used to delimit the area. Two successive portions of 5 ml. of ethyl ether were then
poured into the cylinder; each ether portion was left in contact, with the skin surface for
one minute and was then removed by suction. The skin deprived of surface lipids was then
covered with a perforated celluloid hemisphere, which was attached to the skin by means
of adhesive tape. After 4 hours the hemisphere was removed and a smaller glass cylinder
with a 10 cm.2 opening applied to the center of the previously defatted larger area. The
lipids from the 10 cm.2 area were then collected quantitatively by two successive a'Jditions
of 5 ml. portions of redistilled ethyl ether, which were each left in contact with the skin
surface for one minute. The ether portions were transferred by suction from the cylinder
to a carefully cleaned glass tube, using an all-glass suction apparatus.
For isolation of the skin lipids the procedure described by Kirk, Page and Van Slyke (7)
was used. The ethyl ether was evaporated below 60° C. and the lipids in the residue redis-
solved in redistilled petroleum ether. The petroleum ether was subsequently passed through
a sintered glass filter and made up to 10 ml. volume. The lipid determinations were made
on 4.5 ml. aliquots using the gasometric carbon method of Van Slyke, Page and Kirk (10)
with the factors given for mixed plasma lipids. Blank determinations on the combustion
procedure were performed daily.
RESULTS
The results of the 4-hour skin lipid determinations in groups 1 and 2 are presented in
Tables 1 and 2. It will be seen from the tables that no certain difference was observed be-
tween the mean secretion values for the four week periods in which supervised washing
with soap and with detergent was carried out (mean value for soap period 163 micrograms
TABLE 1
Effect of washing with soap bar and detergent bar on the 4-hour sebaceous secretion on the skin
of the forehead
Group 1
Values represent micrograms of ether-petroleum ether soluble material per cm.1 of skin
CONTROL WTSHING WITH SOAP WASHING WITH DETERGENT AVERAGE
WEEK NO. WEEK NO. WEEK NO.
NO. AGE SEX
_________ ----- Con. s Deter-
1 2 1 2 3 4 1 2 3 4 tro; P gent
1 72 F 91 98 174 67 101 90 49 97 81 79 95 108 77
2 88 M 149 133 147 180 237 196 235 233 200 161 141 190 207
3 75 M 66 124 90 139 98 47 144 91 86 57 95 94 954 86 M 93 106 66 88 120 110 120 136 121 100 100 96 119
5 69 M 186 242 188 259 231 358 215 322 233 251 214 259 255
6 77 M 101 147 203 128 164 110 168 202 155 196 124 146 180
7 83 F 157 318 124 232 352 328 232 367 162 347 238 259 277
8 74 M 83 140 123 160 122 66 138 164 127 144 112 118 143
9 86 M 289 293 161 237 235 238 201 240 223 172 291 243 20910 81 F 121 178 199 142 257 184 83 149 131 135 150 196 125
11 79 M 317 266 372 328 489 425 400 309 451 384 292 404 386
12 61 M 167 169 231 242 249 227 308 228 279 179 168 237 249
13 67 F 233 251 231 251 277 196 224 248 257 248 242 239 244
Mean 174 199 197
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TABLE 2
Effect of wushinq with detergent bar and soap bar on the 4-hour sehrrceous secretion on the shin
of the forehead
Group 2
Values represent micrograms of ether-petroleum ether soluble mat ernsl per cm2 of skin
CONROI. WASHING WITH DETERGENT WASHING WIT)) SOAP AVERAGE
WEEK NO. WERE NO. WEEK NO.NO. ACE SEX Con- Dete'.
1
-
2 I 9 3 4
- -9 - - 1 nt
14 66 M 75 101 109 98 113 85 99 112 158 104 88 101 118
15 90 M 245 283 199 208 222 235 191 179 214 202 264 216 197
16 86 M 222 229 305 140 149 166 202 212 149 202 226 190 191
17 77 M 60 67 60 51 75 68 93 54 55 81 64 66 71
18 88 M 114 138 101 205 220 183 221 183 214 209 126 177 207
19 76 F 113 84 96 87 97 85 32 78 74 89 99 91 68
20 62 F 43 49 42 55 46 53 34 57 27 29 46 49 37
21 77 F 77 69 49 94 83 40 100 114 55 66 1 73 67 84
22 86 F 228 144242:240 187 238 135 206 194]174186 227. 177
23 62 F 98 99 78 131 101 91 108 136 116 98 99 100 115
24 60 M 136 116 87 83 109 165 142 112 108 64 126 111 107
25 90 M 142 131 103 136 117 125 180 146 133 121 137 120 145
Mean. 128 126 126
Mean, both groups 152 164 163
per cm.2, for detergent period 164 micrograms per cm.2). The average seeretion value (luring
the preceding two week control period was somewhat lower (152 micrograms per cm.2) thai)
found during the period of supervised washing; a statistical calculation reveals, however,
that the difference is not significant at the 5 per cent level of confidence (t =1.17, N = 25).
A study of tile secretion rates observed in the individual subjects dur ig the ten week
period shows some variatiol) between the values obtained in the separate tests, the average
coefficient of variation being 23 (range 9—35). This variation is, however, not any greater
t.han that previously found by the present authors in investigations on subjects examined
at various intervals without interference with their washing habits. Thus Kirk (6) studied
the 4-hour sebaceous secretion in the forehead in 12 individuals at two weeks' interval; the
mean coefficient of variation for the secretion values obtained in four successive tests was
29. A similar investigation was recently carried out by EffersØe (1), who studied the secre-
tion rate in 9 individuals with an interval of one week; the average coefficient of variation
observed in three successive tests was 26. The degree of variation observed in this laboratory
between secretion tests carried out n the same individual on various occasions is somewhat
greater than that previously reported by Kvorning (8) for a smaller group of subjects.
SUMMARY
A study was made in 25 elderly subjects of the effect of washing with soap and with a
detergent. on the 4-hour sebaceous secretion in the central region of the forehead. The ex-
Ijeriment with each preparation lasted four weeks. No significant difference was noted be-
tween the lipid secretion values for the periods in which soap and in which detergent were
used for washing.
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